The squeezing properties of a system characterized by large y and y nonlinear susceptibilities and injected classical fields for the two relevant modes are studied as a function of the output power. A large reduction of noise levels well above threshold has been found and a remarkable dependence of the maximum squeezing on the input power has been shown. 18'%%uo. Leaving aside the experimental problems associated with the operation of sources for bright squeezing well above threshold, the underlying reasons for this difFiculty can be found even at a theoretical or model-building level. As a matter of fact, most of the reported models predict a strong degradation of squeezing when the input power is raised at the levels required to generate a bright output. Such a difFiculty can be circumvented by the introduction of an injected signal, something found to be useful for counterbalancing the deleterious efFect caused by high input powers [5].
The squeezing properties of a system characterized by large y and y nonlinear susceptibilities and injected classical fields for the two relevant modes are studied as a function of the output power. A large reduction of noise levels well above threshold has been found and a remarkable dependence of the maximum squeezing on the input power has been shown. [1, 2] opened up by the first experimental generation of these nonclassical fields [3] , the advances in the production of squeezed light with usable intensities have been somewhat modest. As 18'%%uo. Leaving aside the experimental problems associated with the operation of sources for bright squeezing well above threshold, the underlying reasons for this difFiculty can be found even at a theoretical or model-building level. As a matter of fact, most of the reported models predict a strong degradation of squeezing when the input power is raised at the levels required to generate a bright output. Such a difFiculty can be circumvented by the introduction of an injected signal, something found to be useful for counterbalancing the deleterious efFect caused by high input powers [5] .
In the search for a suitable model device, an optical parametric oscillator (OPO) with an added Kerr-efFect term was considered previously [6, 7] . As a result it was found that, although the maximum available squeezing was improved in comparison with the standard OPO, very low eKciency in the down-conversion process resulted [7] . To compensate for such a decrease, consideration was made of arguments given by Tombesi [8] , where an injected classical signal was shown to lead to a substantial reduction of the interaction time needed to achieve strong noise reduction.
As it will be shown below, such a model device enables the production of bright-squeezed. light, showing a remarkable dependence on the output power. The relevance of this study goes well beyond the theoretical study of such a device since, as it will be illustrated below, recent advances in the technology of multiple quantum wells (MQW) enable its practical implementation based upon already existing devices.
To specify such a model system, two quantized modes a and b both excited by injected classical fields Following the same lines drawn in Ref. [7] a couple of stochastic difFerential equations are obtained by means of a mapping onto phase space using a P representation.
The arbitrary phases and the oscillatory part are removed by passing to a new frame of reference, [7] . At the same time, once !nfl and pf are given, A and &p are fixed.
Following procedures described in Ref.
[9], a set of equations which are formally the same than those given in our previous work [7] is found, since only an independent term has been added to the differential equations.
The explicit form for the eigenvalues also follows as [7] ki, k2 --
where g is now given by
The case considered in our previous study [7] (without injected signal) is easily recovered by setting A = 0 and Ab ) 1 which leads to !Ab -nf(1+ iA)l = 1. [11, 12] -0.12 -0.14
higher order efFects are operative) the optimal value of 8 depends on u, so that the resulting spectrum: S(ur) "":
does not correspond to any measure along a given direction on the phase space, but to obtain one point of our squeezing spectrum the noise power at a given frequency should be measured (using high resolution in energy) scanning the phase of the local oscillator, seeking for the minimum spectral variance (see, for instance, Ref.
[4] for a measure of bright squeezing at 150.5 Mhz). Also, for given values of ln, l, Ab, A, and r, : S(w) ": has been numerically minimized in the frequency and phase of o;, . Such a procedure provides the maximum available squeezing, : S "t: as a function of lo. ,l, and it has been applied to both modes u and 2w. Figure 1 ([x(t, 8) - (x) Fig. 2(a) . All the curves end at the Hopf bifurcation of second-harmonic generation. In the cases shown in Fig. 1 Fig. 1(a) 
we have estimated~y~1.4 x 10 (m/V) at resonance (122.2 meV). Using the experimental value of (7.5 x 10 m/V) and setting A = 3.5, r = 1, and 
